IDS 



(12) INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
25 July 2002 (25.07.2002) 




PCT 



tiiiiiiiiiiiiiiiiiiniiiiiiiiiii 

(10) International Publication Number 

WO 02/057578 A2 



(51) IntematioDal Patent Classification^: E05D 

(21) International AppUcation Number: PCT/KR02/00074 

(22) International FUlng Date: 17 January 2002 (17.01.2002) 

(25) Filing Langaage: English 

(26) FubUcation Language: English 



17 January 2001 (17.01.2001) KR 



(30) Priority Data: 

2001-0002593 

(71) Applicant (for all designated States except US)i SOLE 
TECK INC. [KR/KR]; 154-2, Wadong-ri, Gyoha-myeon, 
Paju-si, 413-830 Gyeonggi-do (KR). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): MIN, Byoung-Duk 
[KR/KR]; 2F, 60-37, Yeokchon 2-dons, Eunpyeong-gu, 
122-900 Seoul (KR). 



(74) Agents: KIM, Hee-Soetal.;2FI>aeho Building, 1502-12. 
Seocho 3-dong, Seocho-gu, 137-870 Seoul (KR). 

(81) Designated States (national): AE. AG, AL, AM. AT. AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK. DM. DZ, EC, EE, ES. H, GB. GD, GE, GH, 
GM. HR. HU. ID, IL, IN. IS. JP, KE. KG. KP. KZ, LC. LK. 
LR. LS, LT, LU. LV. MA, MD. MG. MK, MN. MW, MX, 
MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG. SI. 
SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ. VN, 
YU. ZA. ZM. ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM. 
KE. LS, MW, MZ, SD, SL, SZ, TZ. UG. ZM, ZW), 
Eurasian patent (AM. AZ. BY. KG, KZ, MD. RU, TJ. TM). 
European patent (AT. BE, CH, CY, DE. DK. ES, FI, FR, 
GB, GR, IE, IT. LU, MC, NL, PT, SE, TR), OAPI patent 
(BF, BJ, CF, CG. a, CM, GA, GN, GQ. GW, ML, MR, 
NE, SN. TD. TG). 

[Continued on next page] 



= (54) Tlttc: DOOR HINGE DEVICE HAVING DAMPING FUNCTION 



310 

3140^12 



< 

IT) 

r5 




(57) Abstract Disclosed is a door hinge device hav- 
ing a damping function. Owing to cooperation of an 
adjusting bolt, an upper holder and a shaft, the door 
hinge device can properly adjust a size of a gap de- 
fined between a fixed plate and a rotating plate when 
the size varies, for example, due to a discrepancy in 
specifications between a door and a doorframe. By 
the presence of a ball bearing, the door hinge device 
can minimize frictional force produced between com- 
ponent elements so that a lifetime of die door hinge de- 
vice is lengdiened and various springs can be used in 
the door hinge device irrespective of their elastic mod- 
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DOOR HINGE DEVICE HAVING DAMPING FUNCTION 
Teclmical Field 

The present invention relates to a door hinge device, and more 
particularly, the present invention relates to a door hinge device having a 
5 damping function, which is capable of properly maintaining an opening and 
closing velocity of a door. 

Background Art 

Generally, a door is rotatably connected to a doorframe by means of a 
door hinge device having a damping functioa Such a door hinge device serves 
10 to properly nnflinfain an opening and closing velocily of a -door and thereby 
prevent an accident from occurring due to quick opening and closing of the door. 
Further, the door hinge device allows the door to be automatically closed once 
being opened. 

A ^ical example of a door hinge device having a damping fimction is 
15 disclosed in Korean Patent Laid^penPubUcation No. 1999-81808 entitled *T)oor 
Hinge*\ This door hinge includes a housing. An oil pressure adjxisting body is 
integrally formed at a side of the housing, and a hinge shaft is centrally disposed 
in the housing. A cap-shaped connector is fitted into an upper end of the 
housing. A door mounting plate is locked to an upper ^d of a door and 
20 fastened to the housing. A doorframe mounting plate is threadedly coupled to 
the comiector and locked thereto by a nut, and fastened to a doorframe. The 
hinge shaft centrally disposed in the housing is inserted through the connector to 
be secured with respect to liie doorframe. The hinge shaft functions to raise and 
lower a piston. The piston is raised and lowered, by rotation of the housing, 
25 along the hinge shaft in a cylinder chamber which is filled with oil. The piston 
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serves as a check valve. A spring is arranged underneath the piston to apply 
elastic force thereto. A cap is threadedly coupled to a lower end of the housing. 
An adjusting valve is disposed in the oil pressure adjusting body to control an 
amount of oil circulated through passages and oil paths. 

The conventional door hinge device constructed as mentioned above 
suffers from defects in that it does not have any means for compensating a 
variation in size of a gap dejBned between tibie door moimting plate and the 
doorframe mounting plate, which variation may be caused due to a discrepancy 
in specifications between the door and the doorframe. Also, because frictional 
force is generated to a great extent between the hinge shaft and component 
elements disposed in the housing, a spring having an elastic modulus of no less 
than a predetermined value shoidd be necessarily used. 

Disclosure of the Invention 

Accordiagly, the present invention has been made in an effort to solve 
the problems occurring in the related art, and an object of the present invention is 
to provide a door hinge device having' a damping function, which can properly 
adjust a size of a gap defined between a fixed plate and a rotating plate when the 
size varies, for example, due to a discrepancy in sjpecrfications between a door 
and a doorframe, and which can 'minimize frictional force produced between 
componait elements so that a lifetime of the door hinge device is lengthened and 
various springs can be used in the door hinge device irrespective of their elastic 
moduli. 

In order to achieve the above object, according to the present invention, 
there is provided a door hinge device installed between a door and a doorframe 
for allowing the door to be automatically closed once being opened and adjusting 
an opening and closing velocity of the door, the door hinge device comprising: 
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an adjusting plate having defined therethrough a polygonal hole; an iqpper holder 
having a polygonal head insCTted into the polygonal hole of the adjusting plate 
and a cylindrical holder body integrally formed at a lower end of the polygonal 
head, the upper holder possessing a beaded hole which is defined through the 
polygonal head and the holder body; an adjusting bolt inserted throu^ the 
adjusting plate and the aq>per holder; a fixed plate fastoied to the doorframe and 
having an upper holder hole through which the upper holder is fitted; a lower 
holder having an annular plate portion an vippec surfiice of vMch is brought into 
contact with the fixed plate and a polygonal body which is integrally formed with 
and extends downward firom the annular plate portion, the lower holder 
possessing a through-hole wkAch is defined throu^ flie annular plate portion and 
the polygonal body; a rotatfaig plate festened to the door and having a polygonal 
lower holder hole through which the polygonal body of the lower holder is fitted; 
an iqjper ring having defined on an upper surfece thereof a polygonal groove in 
which the polygonal body of the lower holder is received, the upper ring fiirflier 
having formed on a circumferential outer surfece adjacent to a lower end thereof 
an extemaUy threaded portion; a housing integrally rotated with &e rotating plate 
and having a first internally threaded portion which is fonned on a 
circumferential inner surfece adjacent to an upper end of the housing, guide 
grooves which are defined to extend downward fi^om the first internally threaded 
portion by a predetennined length, and a second internally threaded portion 
which is fonned on the circmnferential inner surfece adjacent to a lower end of 
the housing; a shaft disposed in the housing and having a polygonal rod portion, 
an outward flange which is formed at a lower end of the polygonal rod portion, a 
circular rod portion which is formed at a lower end of &e outward flange and a 
threaded rod portion which is formed at a lower end of the circular rod portion, 
the polygonal rod portion being defined on an upper surfece thereof with a 
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tapped groove into which the adjxisting bolt is threaded; a ball bearing positioned 
underneath the outward flange of the shaft, for reducing Mction between the 
shajft and the housing; a lower ring threadedly coiq>led to the first internally 
threaded portion of the housing, for supporting the ball bearing; a spring arranged 
underneath the lower ring in the housing; a slider slid in upward and downward 
directions upon rotation of the housing while supporting a lower end of the 
spring, the slider possessing a ring-shaped configuration and having outward 
guide protrusions v^ch are formed on a circumferential outer surface of the 
sUder to be shdably fitted into the guide grooves, respectively, of the housing and 
inward guide protrusions which are formed on a circumferential inner surface of 
the slider; a piston having a small diameter portion, a large diameter portion and 
a shaft coupling portion, the small diameter portion having defined on a 
circumferential outer surface thereof slider guide grooves mto which the inward 
guide protrusions of the slider are respectively fitted, the large diameter portion 
being integrally formed at a lower end of the small diameter portion, and the 
shaft coupling portion being installed on an upper end of the small diameter 
portion m a manner such that the threaded rod portion of the shaft is threadedly 
coupled to the shaft coupling portion; a check valve fitted into the piston, for 
preventing backflow of oil; a cylinder fitted mto the housing in a manner such 
that the piston is disposed in the cylinder; and a czp threaded into the second 
internally threaded portion of the housing, for supporting the piston and the 
cylinder. 

Brief Description of the Drawings 

The above objects, and other features and advantages of tiie present 
invention will become more apparent after a reading of the following detailed 
description whoa taken in conjunction with the drawings, in which: 
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FIG. 1 is an exploded perspective view iUustrating an entire construction 
of a door hinge device having a damping fimction in accordance with an 
embodiment of the present invention; and 

FIG. 2 is a cross-sectional view illustrating an assembled status of the 
5 door hinge device according to the present invention. 

Best Mode for Carrying Out the Invention 

Reference will now be made in greater detail to a prefored embodiment 
of the invention, an example of which is illustrated in the accompanying 
drawings. Wherever possible, the same refereaice numerals will be used 

10 thiou^out the drawings and the description to refer to the same or like parts. 

As shown in FIGs. 1 and 2, a door hinge device having a damping 
function in accordance with an embodiment of the present invraition inchides an 
adjusting plate 1 10, an upper holder 120, an adjusting bolt 130, a fixed plate 140, 
a lower holder 150, a rotating plate 160, an vtpper ring 170, a housing 210, a shaft 

15 220, a bushing 230, a ball bearing 240, a lower ring 250, a spring 260, an upper 
spring cap 270, a lower spring cap 280, a slider 310, a piston 320, a check valve 
330, a cylinder 340, a cap 350, an oil pressure adjusting screw 360 and a filter 
370. 

The adjusting plate 110 connects the upper holder 120 and the fixed plate 
20 140 with each other. The adjusting plate 110 has defined therethrou^ a 
polygonal hole 112 and a pair of lockmg holes 114 which are positioned at both 
sides of tiie polygonal hole 1 12, respectively. A separate cover may be placed 
on the adjusting plate 110. 

The upper holder 120 connects the fixed plate 140 and the lower holder 
25 150 with each other. The upper holder 120 has a polygonal head 122 which is 
inserted into the polygonal hole 112 of the adjusting plate 110 and a cylindrical 



wo 02/057578 



PCT/KR02/00074 



6 

holder body 124 which is integrally formed at a lower end of the polygonal head 
122. The upper holder 120 possesses a threaded hole 126 which is defined 
through tihe polygonal head 122 and the holder body 124. 

The adjusting bolt 130 serves as means for adjusting a size of a g^ 
defined between the fixed plate 140 and the rotating plate 160 when the size 
varies, for example, due to a discrepancy in specifications between a door and a 
doorframe. The adjusting bolt 130 passes through the polygonal hole 112 and 
the threaded hole 126 and is threaded into a tapped groove 221 of the shaft 220. 
Accordingly, if the adjusting bolt 130 is rotated, as the shaft 220 is also rotated in 
the same direction, a vertical position of the shaft 220 in the housing 210 can be 
changed. 

The fixed plate 140 is festened to the doorframe. The fixed plate 140 
has an upper holder hole 142 through which the uppCT holder 120 is fitted, and a 
plurality of locking holes 144 through which, bolts can pass to festen the fixed 
plate 140 to the doorframe. 

The lower holder 150 connects the upp«: holder 120, the rotating plate 
160 and the upper ring 170 one with another. The lower holder 150 has an 
annular plate portion 152, an upper suifece of which is brought into contact with 
the fixed plate 140, and a polygonal body 154 which is mtegrally formed with 
and extends downward fi»m Ihe annular plate portion 152. The lower holder 
150 possesses a toough-hole 156 which is defined through the annular plate 
portion 152 and the polygonal body 154. A pair of assembling holes 158 are 
respectively defined at both sides of the lower holda: 150 to extend in a radial 
direction. 

The rotating plate 160 is festened to flie door. The rotating plate 160 is 
coupled to the housing 210 by the medivrai of the lower holder 150 and the upper 
ling 170. The rotating plate 160 has a polygonal lower holder hole 162 through 
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^ch Ihe polygonal body 154 of the lower holder 150 is fitted, and a plurality of 
lockmg holes 164 through which bolts can pass to &sten the rotating plate 160 to 
tide door. 

The upper ring 170 connects the lower holder 150 and the housing 210 
5 with each other. The upper ring 170 has defined on an upper sur&ce thereof a 
polygonal groove 172 in which the polygonal body 154 of the lower holder 150 
is received. The rsppet ring 170 further has formed on a circumferential outer 
surface adjacent to a lower end thereof an externally threaded portion 174 which 
is coiq>led to a first internally threaded portion 212 of the housing 210. A pair 
10 of assembling holes 176 are respectively defined at both sides adjacent to an 
upper end of the upper ring 170 to extend in the radial direction. An O-ring 178 
is fitted around the tipper ring 170 directly above the externally threaded portion 
174. 

The housing 210 serves as a main body of the door hinge device having a 
15 dancing fimction, which main body constitutes a characterizing feature of the 
present invention. The housing 210 has the first mtemally threaded portion 212 
which is formed on a circumferential inner surface adjacent to an upper end of 
the housing 210, guide grooves 214 which are defined to extend downward from 
the first internally tiireaded portion 212 by a predetermined length, and a second 
20 mtranally threaded portion 216 which is formed on the circumferential iimer 
surfece adjacent to a lower end of the housing 210. A pair of assembUng holes 
218 are respectively defined at both sides adjacent to the upper end of the 
housmg 210 to extend in the radial direction. Each guide groove 214 is defined 
between two guide projections, and these guide projections are only formed over 
25 approximately an vqppcr half of the housing 210. According to fliis, 
approximately a lower half of the housing 210 has the circumferential inner 
surface which is coplanar with bottom surfaces of the guide grooves 214. 



wo 02/057578 



PCT/KR02/00074 



8 

Upward movement of ihe slider 310 in the housing 210 is limited by the guide 
projections. The hoiising 210 is integrally rotated with the rotating plate 160. 

The shaft 220 is disposed in the housing 210 to raise and lower the slider 
310 and the piston 320 upon opening and closing of the door. The shaft 220 has 
a polygonal rod portion 222, an outward flange 224 which is formed at a lower 
end of the polygonal rod portion 222, a circular rod portion 226 which is formed 
at a lower end of the outward flange 224 and a threaded rod portion 228 which is 
formed at a lower end of the circular rod portion 226. The polygonal rod 
portion 222 is defined on an i^per surfece thereof with a tapped groove 221 into 
which the adjusting bolt 1 30 is threaded. The shaft 220 is not integrally rotated 
with Ihe rotating plate 160 and the housing 210, and instead, is only moved in 
iq)ward and downward directions by rotation of the adjusting bolt 130. 

A bushing 230 fimctions to prevent direct contact between the upper ring 
170 and the shaft 220. The bushing 230 is arranged between the outward flange 
224 of the diaft 220 and the xcppet ring 170. 

The ball beaiing 240 functions to prevent direct contact between the 
shaft 220 and the lower ring 250 in the housing 210, and constitutes another 
characterizing feature of the present invention. The ball bearing 240 is 
positioned underneath the outward flange 224 of the shaft 220 in a state wherein 
it is fitted into Ihe lower ring 250. The ball bearing 240 is arranged between the 
shaft 220 and the lower ring 250, that is, at a place where fiictional force is 
produced to a great extent by a torsional load appUed to the spring 260 and the 
piston 320 upon rotation of the door. Therefore, the baU bearing 240 plays an 
iniportant role of reducing Ihe fiictional force between fbs component elemrarts. 
In the conventional door hinge device, a spring having an elastic modulus of no 
less than a predetermined value should be necessarily used due to fiictional force 
produced between the lower ring and the shaft upon rotation of the housing. 
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However, in the door hinge device according to the present invention, due to the 
fact that the ball bearing 240 reduces factional force between the lower ring 250 
and the shaft 220 in the housing 210, various springs can be used irrespective of 
thdbr elastic moduli. 

The lower ring 250 supports the ball bearing 240 and is threadedly 
coupled to the first internally threaded portion 212 of the housing 210. An 
uppisr surfece of the lower ring 250 is brought into contact with a lower swrfece 
of the upper ring 1 70. 

The spring 260 provides returning force so that the door is automatically 
closed once being opened. The spring 260 is arranged tmdemeath the lower 
ring 250 in the housing 210. When the door is opened, the spring 260 is 
coinpressed by the piston 320 to accumulate iherein elastic eneigy. Then, when 
external force applied to the door is removed, the spring 260 transfers the 
accumulated elastic energy to the door so that the door is automatically closed. 

The iqtper spring cq) 270 and the lower spring cap 280 are respectively 
fitted around an upper end and a lower end of the spring 260. The Tq>per and 
lower spring caps 270 and 280 function to prevent direct contact between the 
spring 260 and the component elements which are positioned over and under the 
spring 260. 

The slider 310 is moved on the circumfMential inner surfece of the 
housing 210 in the upward and downward directions while being guided by the 
guide grooves 214. The slider 310 possesses a ring-shaped configuration and 
has outward guide protrusions 312 which are formed on a circumferential outer 
surfece of flie slider 310 to be slidably fitted into the guide grooves 214, 
respectively, of the housing 210 and inward guide protrusions 314 which are 
formed on a drcumfrarential innra: surfece of the slider 310 to be slidably fitted 
into slider guide grooves 321, respectively, of the piston 320. The slider 310 is 
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slid in the upward and downward directions by movement of the piston 320 iq)on 
rotation of the housing 210. 

The piston 320 is raised and lowered in the housing 210 by rotation of 
Ihe housing 210. The piston 320 has a small diameter portion 322, a large 
diameter portion 324 and a shaft coupling portion 326. The small diameter 
portion 322 has defined on a circumferential outer surface thereof the slider 
guide grooves 321 into which the inward guide protrusions 314 of the slider 310 
are respectively fitted. The large diameter portion 324 is integrally formed at a 
lower end of the small diameter portion 322. The shaft coupling portion 326 is 
installed on an upper end of the small diameter portion 322 in a manner such that 
the threaded rod portion 228 of the shaft 220 is tiireadedly coiq)led to the shaft 
coupling portion 326. An oil groove 325 is defined at a side of the large 
diameter portion 324. 

In the case that it is difficult to form the shaft coupling portion 326 
integrally witii flie large diameter portion 324, tiie shaft couphng portion 326 
may be separately formed and press-fitted into tiie large diameter portion 324. 
As tiie housing 210 is rotated vtpon opening of die door, flie piston 320 is moved 
upward and compresses the spring 260. Thereafter, as die door is closed, die 
piston 320 is moved downward to deconq)ress tiie spring 260. 

The check valve 330 is fitted into tiie piston 320, for preventing 
backflowofoil. The check valve 330 has a ball 332. When tiie door is closed, 
the ball 332 prevents backflow of oil in the check valve 330, whereby tiie 
damping fimction of tiie door hinge device according to the present invention is 
accomplished. 

The cylinder 340 is fitted into the housing 210 in a manner such tiiat the 
piston 320 is disposed in die cylinder 340. The cylinder 340 defines a patii 
along which the piston 320 is moved iQ)ward and downward. Due to tiie fiact 
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that the cylinder 340 is fonned by compressing, drawing and coating processes, 
airtightness is maintained between the cylinder 340 and the piston 320 without 
using any separate packing member. The cylinder 340 has an Loner diameter 
which is gradually and micro-dimensionally inweased &om an upper end 342 
toward a lower end 344 of the cylinder 340. Thus, when tiie piston 320 is 
lowered, oil flows fast through the oil groove 325 at a preset position of the door, 
that is, at a closing position of tide door, in such a way as to increase a door 
closing veloci^ while continuously m ain t ain ing an oil pressure. 

The cap 350 seals a lower end of Ihe housing 210. The cap 350 
siqjports a lower end of the cylinder 340 and is threaded into the second 
internally threaded portion 216 of the housing 210. The cap 350 is defined with 
an oil pressure adjusting hole 352 and an oil discharge hole 354. O-rings 356 
for preventing oil leakage are fitted around the cap 350 adjacent to i^er and 
lower ends, respectively, of the cap 350. In a specified application, an opening 
and closing velodty of the door can be adjusted by rotating the cap 350. 

An oil pressure adjusting screw 360 is tiireaded into the oil pressure 
adjusting hole 352 of the c^ 350. The ofl pressure adjusting screw 360 
functions to adjust an internal oil pressure by being rotated and thereby changing 
a cross-section of an oil passage. The oil is circulated in the housing 210 
through the spring 260, flie inside of the piston 320, the oil pressure adjusting 
hole 352 and the oil discharge hole 354 of the c^ 350, and the outside of the 
piston 320. 

The filter 370 is located on an vipper end of the oil pressure adjusting 
hole 352. Ihe filter 370 functions to filter impurities contained in oil which 
flows through the check valve 330 toward the cap 350, and thereby lengthen a 
term of validity of the oil. 

Hereafter, an assembling procedure of the door hinge device having a 
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damping function according to the present invention will be described. 

First, the adjtisting plate 110, the upper holder 120 and the fixed plate 
140 are coupled one with anotii^, and then, the fixed plate 140 is fastened to the 
doorfiame using bolts. Thereafter, the upper holder 120 is inserted into lower 
5 holder 150. After the lower holder 150 passes through the throu^-hole 156 of 
the rotating plate 160, the rotating plate 160 is fastened to the door. 

Then, the upper ring 170, bushing 230, ball bearing 240, lower ring 250, 
upper spring cap 270, spring 260 and the lower sfpring cap 280 are fitted around 
Ihe shaft 220, and the resultant combination is disposed in the housing 210. The 

10 slider 310, the piston 320 having the check valve 330 and the cylinder 340 are 
coupled one with another, and the resultant combination is also disposed in the 
housing 210. Then, the cap 350 is threaded into the second internally threaded 
portion 216 of the housing 210. Thereupon, the housing 210 is joined to the 
lower holder 150 which is fitted into the rotating plate 160, and then, bolts are 

15 locked flirough the assembling holes 158 of the lower holder 150, the assembling 
holes 176 of the upper ring 170 and the assembling holes 218 of the housing 210. 

Industrial Applicability 

As apparent firom the above description, the door hinge device having a 
Hampitig function according to the present invention provides advantages in that, 

20 owing to cooperation of an adjusting bolt, an i^per holder and a shaft, the door 
hinge device can properly adjust a size of a gap defined between a fixed plate and 
a rotating plate when the size varies, for example, due to a discrepancy in 
specifications between a door and a doorfi^ime. Also, by the presence of a ball 
bearing, the door hinge device can minimize fiictional force produced between 

25 component elements so that a lifetime of the door hinge device is lengthened and 
various springs can be used in the door hinge device irrespective of their elastic 
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FIG.l 




